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(54)TiUe: DATA BROADCAST SYSTEM WITH MULTIPLE-TUNER RECEIVER 
(57) Abstract 



A broadcast transmitting and receiving sys- 
tem includes a receiver having multiple tuners. A 
data tuner receives a data stream indicating the 
type of programming being broadcast by one or 
more stations. Based on information in the data 
stream, the frequency of operation of a sound tuner 
is adjusted to provide the user with a desired type 
of programming. Various modes of operation are 
provided, some employing a user interface and 
others being operable without user intervention 
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DATA BROADCAST SYSTEM WITH MULTIPLE-TUNER RECEIVER 

Related Appucations 
This is a continuation in part of co-pending United States patent application 
serial number 08/549,655, filed October 27, 1995, which is a continuation in part of co 
pendmg United States patent application, serial number 08/425,993, filed April 20 
1995. which is a continuation in part of United States patent application, serial number 
08,045.352, filed April 8, 1993. now US. Patent no. 5,491.838. 

Background and Field of the Invention 
This invention relates generally to broadcasting systems, and specifically to a 
system for transmitting and receiving data using one tuner for control of a second 
tuner. 

Many radio broadcast systems are known to exist in which digital data are 
transmitted along with audio program material. For example, the United states Radio 
Broadcast Data System ("RBDS") Standard, published by the National Radio Systems 
Committee and sponsored by the Electtonics Industty Association and the National 
Association of Broadcasted, describes a system for broadcasting a variety of program- 
rented information on a subcarrier of a standard FM broadcast channel The RBDS 
standard teaches a system for tiansmitting station identification and location 
^formation, as well as time, traffic and miscellaneous other information 

U S. patent no. 5.063,610 to Alwadish discloses a system in which advertisin* 
text, song fides, or other pmgmm-related data may be transmitted along with audio 
program material and stored, displayed, or printed by a listener using appropriate 
receding apparatus. The Alwadish system is understood to require data 
corresponding to program material to be stored along with the program materia, 
source itself («., on compact disc or digital audio tape). Thus, the Alwadish system 
ref.es on customized audio program source hardware and software 

In another field of art, several systems have been taught for automatically 
monitoring received breadcast signals in order to log the program content of such 
broadcasts. For instance, U.S. patent nos. 4.450.531 and 4.843,562 to Kenyon et al 
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teach schemes for automatically recognizing received program material as one of a 
number of "reference" library programs. 

Notably absent from the known prior art, however, is a system for broadcasting 
program material and associated data that does not rely on customized program 
5 source material and related apparatus in which the program and the data are linked at 
the program source level. It would be desirable to have a system in which 
conventional program sources (e.g., conventional phonograph records, tape cartridges, 
or compact discs) could be played using conventional program source apparatus (e.g., 
conventional turntables, tape cartridge players and compact disc players), yet still 
10 provide the advantages of transmitting data pertaining to the program material. 

It would also be desirable to have systems and methods for applying such 
broadcast data to diverse uses, and to provide such systems and methods with 
improvements that provide additional features and benefits. 

15 Summary of the Invention 

In accordance with the present invention, a broadcast transmission and 
reception system includes a transmitter subsystem having (a) program sources, (b) a 
device for applying to a transmitter program material from the program sources, and 
(c) a device for applying to a transmitter a data stream corresponding to the program 

20 material for transmission along with the program material; and a receiver subsystem 
having (a) a demodulator unit for detecting the program material and data stream, 
and (b) a device for changing frequency for the receiver subsystem in response to the 
data stream. 

Also in accordance with the present invention, the receiver subsystem includes 
25 a user interface device allowing user selection of an item from a menu of data options, 
wherein the device for changing frequency operates in response to the item. 

In another aspect of the invention, a receiver includes a first tuner adapted to 
receive program material from a first broadcast station, a second tuner adapted to 
receive a data stream from a second broadcast station, and a processor operatively 
30 coupled to the first tuner and the second tuner, the processor adapted to receive as 

input signals from the second tuner corresponding to the data stream and to produce 
as output signals causing the second tuner to change operating frequency. 

2 
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In sW another aspect of the invention, the second tuner scans am ong avaiIaFle 
frequencies and collects data from a plurality of broadcast stations. 

The features and advantages described in the specification are not all-inclusive 
and particularly, many additional features and advantages will be apparent to one of ' 
ordinary skill in the art in view of the drawings, specification, and claims hereof 
Moreover, it should be noted that the language used in the specification has been 
principal selected for readability and instruction,, purposes, and may no, have been 
selected to delineate or circumscribe the inventive subject matter, resort to the claims 
being necessary to determine such inventive subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a transmission system for program material and 
associated data, in accordance with the present invention. Figure la is a block 
diagram detailing a data stream generator as illustrated in figure 1 

Figure^ablockdiagramofareceivmgsystemforpregrammaterialand 
„ associated data, in accordance with the present invention 

about a musical composition, in accordance with the present invention 

/^^-^"-^usermterfacemspiaypanelshowinginiormation 
20 about a composer, in accordance with the present invention. 

Figure 5 is a flow diagram illustrating receiver operation, in accordance with 
the present invention. 

Figure 6 illustrates memory addresses for data storage and retrieval in 
accordance with the present invention. 

25 Figure 7 illustrates the components of a data packet in accordance with the 

present invention. 

Figure 8 illustrates receiver screen menu hierarehy, in accordance with the 
present invention. 

30 figure ^ ' ^ *" «" '"'^^ «™ in 
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Figure 10 is a block diagram for a receiver that operates in various modes to 
selectively receive, process and reproduce portions of transmitted program material 
and data, in accordance with the present invention. 

Figure 11 is a block diagram of a receiver that includes a game-playing mode 
5 processing transmitted game-playing data, in accordance with the present invention. 

Figure 12 is a block diagram of a receiver that generates signals to control 
connected devices based on transmitted data, in accordance with the present 
invention. 

Figure 13 is a block diagram of a receiver that produces a scannable bar code 
10 based on transmitted data. 

Figure 14 is a block diagram of a receiver that includes multiple tuner 
subsystems for selectively receiving more than one channel of program material and 
transmitted data, in accordance with the present invention. 

Figure 15 is a block diagram of a system including a receiver and a connected 
15 computer system controlled responsive to transmitted data, in accordance with the 
present invention. 

Figure 16 is a block diagram of a receiver connected to a point of sale terminal 
using a data link, in accordance with the present invention. 

Figure 17 is a block diagram of a receiver module and four different liquid 
20 crystal displays connectable to the receiver module, in accordance with the present 
invention. 

Figure 18 shows a receiver having a solar panel integrated with a liquid crystal 
display, in accordance with the present invention. 

Figure 19 is a block diagram of a receiver that includes two tuner subsystems 
25 for selectively tuning stations in response to transmitted data, in accordance with the 
present invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 
The figures depict a preferred embodiment of the present invention for 
30 purposes of illustration only. One skilled in the art will readily recognize from the 
following discussion that alternative embodiments of the structures and methods 
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illustrated herein may be employed without deparling fom ^ _ 
invention described herein. mcipies of the 

Referring now to figure 1, there is shown a transmission system 100 in 

accordance with the present invention. The operation of th^ 
S is Illustrated by discussion of t W Tansnussion system 100 

y discusston of the component parts illustrated in figure 1 
Conventual audio sources such as microphone 102, compact discover 103 and 
.pe cartndge player 104 provide program source audio to mixing ITi M 
board 101 and audio sources 102-104 may be convention*, ^ 7 
present in a typical radio broadcast station. Audio output T^T " 

» transmitter - , me convent m_ ^Id" ^11^ ^ 

transmission from antenna 111. Transmitter 110 m,v 

---^^edinrnodem^brc^^ri:^ 
convenfional audio compression, Jimitmg, orotherprocJinec, ^, 

; ; pertinjent for purposes herein. «*vmitisnot 

0 '-ownprogrammateriai^.Ifamatchisdetected " databaSe °< 

-ds perfinentpmgramdata^or^;™^™ 1 ^ 

«uuiLe me title of the program material m~ 

^^^^P^.^datasu^generatorJ.IysI^ 
database of known program material 107. for instance th. <„ . 

af. in U, Patentno.,^,,™ bJdTaut" ^ T " 

-y readUy app,y such known systems for recognizing audio pmlL " 

*e program materia, recognizer ,06 and databaTTf known ^ 

figure 1. of known program material 107 of 

- — , *~:rcirr 
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will depend on the particular program material recognizer 106 employed and the 
desired data format for transmission, and may readily be accomplished by one skilled 
in the art. In a preferred embodiment, data stream generator 105 is configured to 
conform to the large transmission capacity multiplex data broadcast system protocol 
promulgated by NHK (Japan Broadcasting Corporation) known as L-MSK. This 
protocol permits data transmission speeds of up to 32 kbits per second. 

Mixing board 101 also provides a signal, either through an existing facility on 
mixing board 101 or through a simple modification, representative of which program 
source (i.e., microphone 102, compact disc player 103 or tape cartridge player 104) is 
currently selected by mixing board 101. Program source detector 108 converts this 
signal to a form usable by data stream generator 105. While the particular 
implementation of program source detector 108 may vary with the type of mixing 
board 101, those skilled in the art will readily be able to implement program source 
detector 108 for operation with any particular mixing board 101. 

Data stream generator 105 generates different data streams depending on the 
program source detected by program source detector 108. For example, if program 
source detector 108 indicates that compact disc player 103 or tape cartridge player 104 
is selected by mixing board 101, then data stream generator 105 applies to transmitter 
110 the information generated by program material recognizer 106. However, if 
program source detector 108 indicates that microphone 102 is selected, then data 
stream generator 105 may generate data identifying the announcer's name, or the fact 
that news or traffic information is being broadcast, as appropriate for the use to which 
microphone 102 is put. If microphone 102 is put to multiple uses, then a general 
message such as the station's call sign or a random advertisement may be generated 
by data stream generator 105. Thus, in operation, data stream generator 105 provides 
a stream of data to transmitter 110 indicating, for example, details about a musical 
composition played on compact disc player 103, then advertiser information 
corresponding to a commercial played on tape cartridge machine 104, then an 
appropriate message corresponding to the selection of microphone 102 such as "Traffic 
} Alert". 

In one embodiment of the present invention, database of known program 
material 107 contains both the data needed by program material recognizer 106 to 
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recognize a particular program, and also the data associated wit*. * * - 

systems, * manua. key entry from programmer tennmai n2 or ~ 
5 common data entry method. Program, terminal U2 ^ , j^J^ 

— ^^^^ J ^ 

recognmon and the data desired for transmission. In such an embod' 

» ^--^^s^aada^^t^^^ 
announcement program material, may be separately entered into database ,07 usin 
convene, data entry taenia, Purmermore, data to be transmit^ Z " 
program source detector 108 indicates selection or microphone ,02 may be stored 

^-^thatany^^^^^J J^^"- 
transm.ss.on may be used in accordance with the present invention 

above needs to be repiaced or altered to implant transmission system loT" 

upgrade from a conventional transmission system to the transmissL sysZ ^ 

hgure 1 reuuires only the connecHon of the program source detector loTL 

board 101, tap-off of the audio program material feed w, " S 

trar^tternotoprogrammal^^^ 

8™ zer 1U6 ' and connection from d*t* c *~> 
generator 105 to a subcarrier channe! input o, transmitter 110 

Referring now to figure la, there is shown a detailed funrH„ , u, , 
mcludeadatamputprocessorlSS.darabaaemanagerlSS avsrem 77, 

recetves program recognition data from program maferial recogruTlT I 
s-lRS-^dataUmtlai. Data input processor 153 uses this mpt ^.T" " 
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manager 155, and sent to output spooler 154. For example, if data input processor 153 
receives data indicating that a compact disc player is active and that the program 
material being broadcast is a musical selection known as "Concertino for Piano and 
Chamber Ensemble", it will cause a database entry corresponding to data particular to 
that selection to be extracted from screen storage database 156 and applied, through 
database manager 155, to output spooler 154. The database entry would include all of 
the data required for display of information of data associated with the musical 
selection on a receiver, as described below in connection with figures 3 and 4. 

A system controller 157 is coupled to database manager 155 and output spooler 
154 for two discrete purposes. First, system controller 157 provides timing and control 
signals to regulate the movement of data from database manager 155 to output spooler 
154. Second, system controller 157 provides, through a connection with a programmer 
terminal 112, a means by which data may be inserted into screen storage database 156, 
through database manager 155. For instance, radio station personnel may key in data 
to be associated with any particular entry of screen storage database, to permit such 
information to be transmitted over the system when the associated program material 
selection is played. As a specific example, if there is to be a public performance of 
"Concertino for Piano & Chamber Ensemble" at a local symphony haU, that fact may 
be entered into screen storage database 156 so that whenever this musical selection is 
played, this information will be transmitted for display on the user's receiver. Further 
discussion regarding data entry is provided below in connection with figure 9. 

Output spooler 154 is a buffer that stores data to be transmitted and sends such 
data, via RS-232 serial data link 151, to an NHK data encoder to permit transmission of 
the data using transmitter 110. NHK data encoder transforms the data from output 
spooler 154 into a data stream meeting the specifications of the NHK high capacity 
multiplex data broadcast protocol L-MSK described above. One example of a 
commercially-available device operating in accordance with this protocol is the model 
4001 A FM Multiplex Signal Transmitter for Mobile Receivers available from Eiden 
Company Limited, Tokyo, Japan. 

In the preferred embodiment, components 152-157 are implemented by using a 
programmed general purpose computer. Those skilled in the art may easily 
implement the functions of these components in such a manner. 

8 
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Referring now to figure 2. there is shown a receiving system 200 in accordance 
with the present invention. The operation of the receiving system 200 is mustrated by 
d,scussion of the component parts illustrated in figure 2. A signal transmitted by 
transmission system 100 of figure 1 is received by antenna 211 and demodulated into 
aud.o and data components in a conventional manner by demodulator 201 
Demodulator 201 is of conventional design for detecting and demodulating audio and 
date signals transmitted over a main broadcast channel and a subcarrier of mat 
channel, respectively. Audio program information from demodulator 201 is applied 
to conventional program material reproduction circuity 202. Data associated with the 
program materia! (corresponding to mat generated by date stream generator 105 of 
figure 1) are error corrected m a conventional manner by error correction circuitry 203 
transferred to microprocessor 204. and then are stored in date memory 205. using any ' 
of the conventional techniques and devices well known to those skiUed in the ar, 

A user interface apparatus 206 allows a user of receiving system 205 to 
selectively access date stored in 203. User Interface apparatos 206 is Implemented 
us,ng a conventional microprocessor-based design well known to those skiUed in the 
art of user interface design and implementation. User interface apparatus 206 
provides both dispiay capabilities for the transmitted date and user input capabilities 
to permit user selection of portions of the transmitted data. 

A conventional date card recorder 207. such as that used to record information 
on magnetic library cards or the like, is connected to date memory 205 through 
microprocessor 204. The purpose of date card recorder 207 is to allow the user of 
receiving apparatus 200 to store selected date on porfab.e magnetic cards For 
.nstance date associated with a promotion by an advertiser may be used as "electronic 
coupons' to allow listener who record such data to receive a discount on 
merchandise. The coupon date could include standardized identifying data for a 
product, such as :the code for a product A corresponding magnetic card reader 
of conventional design (no, shown) would be used at the store where the coupon is to 
be redeemed. 

Receiving system 200 may readily be implemented by augmenting a 
conventional broadcast receiver capable of providing the functions of demodulator 
201. program materia, reproduction circuitry 202. and antenna 211. with the digital 
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data functions corresponding to error correction circuitry 203, microprocessor 204, 
data memory 205, user interface apparatus 206, and, if desired, data card recorder 207. 
Alternatively, the functions of elements 203 - 207 may be implemented by a general 
purpose digital computer, such as a conventional personal computer, notebook 
5 computer, or home entertainment computer, and antenna demodulator 201, program 
material reproduction circuitry 202, and antenna 211 may be implemented by an 
attached device or an add-in circuit card. In such a case, the general purpose digital 
computer may even be employed to provide the audio/ video program material 
output of the main programming channel, as would conventionally be provided by 
10 program material reproduction circuitry 202. Those skilled in the art will readily 
recognize additional possible implementations in accordance with the present 
invention. 

In some applications, it may be important for significant amounts of data 
corresponding to the broadcast audio material to be available as soon as the audio 
15 material is transmitted. Depending on the particular implementation of transmission 
system 100, complete data corresponding to a particular item of audio program 
material may not be available at receiver 200 until several seconds after the 
commencement of that item of program material. While this may be acceptable in 
some situations, e.g., where the item of program material is a symphonic piece of a 
20 significant duration, in other instances the time delay may not be desirable. To 

ameliorate any problems that may be caused by this data lag, a conventional audio 
delay device is included in the path of the audio program material so that the 
broadcast of the audio material is delayed by a predetermined duration comparable to 
the time desired for data to be accumulated at receiver 200. In one such 
25 implementation, a time delay device is integrated into transmitter 100 so that the 

audio applied to program material recognizer 106 is not delayed, while the audio that 
is broadcast by transmitter 110 is delayed. 

In an alternate embodiment in which the program material to be transmitted is 
known in advance, such as where a computerized "play list," identifying each item of 
30 program material and the time that it is to be broadcast, is available to data stream 
generator 105, data corresponding to that program material may be scheduled to be 

10 
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broadcast before the ac.ua! audio program malerial , mus p 
discussed above without the need for any audio delay device 

Referring now to figure 3, there is shown a display pane! 300 of user interface 
apparatus^. Dispiay pane. 300 inches four menu button areas 30! - 30^ 
> .arger .formation window 305. In the preferred embodiment, dispiay pane^o s of 
conventional .iqoid cryste! design, with conventional i-^UZ^ 
u^ to implement switches over the mem, button areas 30! - 304. Aitemadl 

301 -304, but one advantage of "^gtouch-sceen technology is that bu«o„ 
dynamically change m si tt . iocation and number under sofTe ^ 

stored m memory 205. corresponding to program material contemlan Js. v t 
received by receivinesvstem win u *«nporaneously being 

Y mg system 200. Menu button area 301 provides the user the option 
of requesting another screen with further information about this composer- n2 
button area 302 provides the user with the option of requesting orchesl ZZL 
menu butten area 303 provides the user with the option of requesting 

recording, it should be recognised that the information presented in inJTt, 

not hmited to the type of information or layout shown in figure 3 

■nan alternateembodimentsotnetop-tevel menu choices may bestored in 
~t m emory ( notshown)ofuserin to& ceappa ra tus20 6 ,J in ;:^: iof 
the mformatton displayed on disptey pa^ 300, as we., as the number 17 7 

labeling of the button areas <e x 301 3041 i« H« • , u * ' 

"=> v g-.Ml-Xi) b determined by data eenerahvl h„ a , 
stream generator 105, transmitted to receivi„ g system 

205. Por convenience, da. corresponding to menu butten areas Z ^Z TZ 
.asheaderdate. - numb, of menu choices and the amount ^1 
miormation is .united only by the bandwidth of the date transmiss ion Z 
^ndmecapacityofdatememory205. Within J^ZZZZZ ■ 
may choose to include as much or as lime header date as it dZ' a^ °" 
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Referring now to figure 4, there is shown display panel 300 after the user has 
touched menu button area 301 of figure 3 to request a screen with more information 
about the composer. Information window 405 now displays different information 
than in information window 305 of figure 3. Menu button area 301 of figure 3 is 
replaced with menu button 401 providing the user with the capability of returning to 
the first screen (i.e., the screen of figure 3). Button area 302 of figure 3 is replaced with 
button area 402 providing the user with a further choice of viewing a screen indicating 
other works by the composer. There being no other options under this menu path, 
button areas 303, 304 of figure 3 have not been replaced with corresponding button 
areas in figure 4. 

Referring now to figure 5, there is shown a procedure for receiving and 
displaying data as described in connection with figures 3 and 4. The process begins by 
receiving data at step 501. Next, step 502 performs error correction to validate the 
data received. This being accomplished, the received and validated data are stored in 
step 503 at a specified address for later use. A check is then made in step 504 to 
determine whether, based on received data, new program material, e.g., a new musical 
selection, is currently being transmitted. If not, a check is made at step 505 to 
determine whether the user has requested a new screen by making a selection on one 
of the screen button areas, e.g., 301 - 304. A new screen request is indicated by a "new 
screen request flag" being set. If the new screen request flag has not been set, 
processing returns to step 501 for the acquisition of further data. 

If the check at step 504 indicates that new program material is being 
transmitted, processing flows to step 506, in which a new main menu screen for that 
new program material is displayed. In accordance with the present invention, the first 
data transmitted for new program material correspond to the main menu screen for 
that selection, so as soon as a new program is detected, main screen data for that 
material should already be available. Upon displaying the new main screen data in 
step 506, processing returns to step 501 for the acquisition and validation of further 
data corresponding to other screens. In a preferred embodiment, once a new program 
selection is detected, data from a previous program selection need not be discarded, 
but may be stored for later access by the user. In an alternate embodiment, users may 
recall data from several preceding selections, if desired. For example, if users hear a 
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musical sdecnon .hat they ^ but ^ ^ do ^ ^ ^ ^ ^ ^ 
urthl after ft. seiection is complete, ftey ^ sM access 

If the check in step 505 indicates tha, a user has requested a new screen 
processing flows to step 507, where a detection is made as to the particular new 

5«rrri OT T CUrrentPro8ramSeleCa0n - K -P^~,oste P 
501 to aliow further data to be acquired. If the requisite have been stored 

screen. step50, resets ^ "ew screen request flag and step 5,0 disp.avs the w 

screen. Processing then returns to step 501. 

. Referring now to figure 6, there is shown a memory map 600 for screen date in 
accordance wtth the present invent Date for a main sceen me nu are given t 
htghes, address, in this case 10 00. Date for screens corresponding to J Tscreen 
menu cho.ce numbers 1 through 4 are stored at addresses 1,00-1400, respective* 

™ TT C :^" 8tomenU "-'-"-^-endateaddreJda t 
1100 are stored at locations 1110 through 1130, and so on. Thus, addresses for screw 
date aredeftned such that me mos, sigmflcant bite of an address Idenufv the parT 
™corres P ondingtoascreenofdate. R eferr,ngnowa,so to fl gure s,J 
hterarchy of screens may be thought of as a pyramid, with me main menu screen of 

broadenmg out as moves down through the menus of screens. ,g„ 801-804 The 
memory map 600 of figure 6 does not lis. addresses in numerica. order but m 
correspondence with this menu hierarchy. TfUs menu hiemrehy also determines 

whtc ^-tean.n.ttedf.rsfonceanewp^mate^se.ecHonisbrJL 
Date for the mttuu menu screen 800 date with address ,000) are broadcast fll 

from those menu screens (e.g., date with addresses 1110, 1120 1130i a „rf 

available more quicklv than if fh<* 

qmckiy than if the data were transmitted strictly in order of the 
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addresses. Data for the main screen 800 are sent first and repeated relatively often, 
while data for subsequent screens, e.g., 801 - 804, are sent next and are repeated less 
often. 

Referring now to figure 7, there is shown a data packet 700 in accordance with 
the present invention. To provide a flexible structure for presenting data on a receiver 
display, e.g., the display 300 illustrated in figure 3, data are transmitted in variable- 
length packets, e.g., 700. In a preferred embodiment, a packet 700 consists of several 
elements, the first of which is an eight bit pyramid address 710 identifying the data to 
be sent as corresponding to a particular selection of program material. Thus, if a 
musical selection is being broadcast, all data pertaining to that musical selection will 
have identical pyramid addresses. Next, an eight bit data segment is used for a screen 
address 720, to identify a particular screen of data. This address is used primarily for 
control purposes, so that when a user selects a new screen to view, an address is 
available to identify the data corresponding to that screen. 

The following eight bit data segment serves as an identifier of packet type 730. 
A packet type 730 provides data indicative of whether the packet 700 is one providing 
screen text, one setting a parameter for such screen text (e.g., the font of the text), or 
one providing only control information (e.g., an address to jump to if a particular user 
selection is made from the current screen, or an action to take if no user selection is 
made within a particular "time-out" duration of time). In an alternate embodiment, 
one other packet type 730 might indicate that the data of that packet are to be used for 
drawing graphical images on the display 300. Following the packet type 730 is an 
eight bit starting address 740. In the case of packet types 730 indicative of text to be 
displayed on a screen, starting address 740 is used to provide a starting row and 
column on the display 300 for such text. In the case of packet types 730 used to control 
jumps to other addresses, starting address 740 is used to provide the address to be 
jumped to. Following the starting address is a variable length text body segment 750 
containing text, if any, to be displayed on display 300. In a preferred embodiment, 
conventional techniques, such as a simple header, are used to indicate the length of the 
text body segment 750. Finally, a 16 bit error correction segment 760 is included in the 
packet 700 so that conventional error-checking methods may be used to validate the 
received data, as mentioned previously in connection with figures 2 and 5. 
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In a simplified alternate embodiment, a fixed hierarchical structure may be used 
for the data and the display 300, thereby eliminating the need for variable-length 
packer 700. For instance, a "block- struct™ may be employed, in which each 
program material selection has, corresponding ,o it, a block of data of a fixed size As 
. a specific example, the menu structure may be three levels deep, with menus in each 
level except for me last providing threechoices for subsequent menus. If each menu is 
constrained to a given number of text characters, then fixed addresses may be used for 
each screen of the hierarchy. Tnus, while flexibility is sacrificed, increased data 
throughput is possible, since addressing of data is implicit in the structure and there is 
no need to transmit a unique address for each portion of data. TT,ose of ordinary skill 
m the art may readily apply an appropriate data structure m the particular 
reqmrements of any system in accordance with the present invention 

Referring again to figure 8, there is shown a flow diagram of a menu hierarchy 
m accordance with the present invention . ^ rf g J 

^hed B p,aysUlustra te dinfigures 3 and4. In the diagram of figme 8, a main menu 
800 provdes the user with four choices for second-level screens 80,^04. Screen 801 in 
turn provides the user with two choices for additional screens, one of which is main 
menu screen 800, and me second of which is a "Screen 12" 812 Screens 800 - 804 and 
812 are shown using larger boxes to indicate that those screens are shown directly or 
are indicated as possible screen selections, in figures 3 and 4. 

In the example of figure 8. other screen choices are available as well For 
instance. -Screen 2" 802 provides four screen choices 822 . ^ and one Qf ^ 
choices, 822, provides yet another choice of a screen 825. which itself permits another 
cho.ce. of screen 826. litis structure may be used where information on a particular 
sub,ect * so lengmy that three screens are required ,o present it 

Similarly, "Screen 3" 803 provides two choices 831. 832. Screen 832 also 
provides mfee choices, screens 833 - 835. 'Screen 4" 804 provides three choices 841 - 
843. Any configuration of screens may be employed for a given selection of program 
materia!, as suits the program materia. itseU. TTe only limitations on such stiJL 
are transmission time for the data and available memory to store such data at the 
receiver. In an alternative embodiment, even if there la no, sufficient memory to store 
all data m the hierarchy, a small "scratchpad" memory may be used to store user- 

1C 
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requested data that are low in the hierarchy the next time it is transmitted. In such a 
manner, a very complex hierarchy may be used, without the need for large receiver 
data memory, but at the added cost of a potentially slower response time. 

For purposes of clarity, figure 8 only illustrates one return path to main menu 
800. It should be recognized, however, that in a preferred embodiment, every screen 
at the bottom of the hierarchy provides the user with a choice to return to a main 
menu 800. In addition, other screens may provide this choice as well, and may 
provide the user with the possibility of jumping directly to immediately preceding 
screens ("parents" in the hierarchy) or even to screens elsewhere in the hierarchy. The 
paths for navigation through the hierarchy are not fixed in any way, and may be 
different for each selection of program material (z.e., each musical piece). 

Referring now to figure 9, there is shown a diagram of menu choices; available 
from programmer terminal 112 of transmitting system 100 illustrated in figure 1. As 
previously mentioned, programmer terminal 112 permits entry of data associated with 
programming material. In a preferred embodiment, a menu-driven user interface 
provides a flexible configuration for entering various types of data. A main menu 900 
permits the programmer to choose operations concerning a music database, an 
advertising database, a fallback database, and possibly other databases. These 
databases are portions of screen storage database 156, discussed previously in 
connection with figure la. 

A music database menu 901 provides the programmer with three choices for 
further operations. An update menu 911 allows the programmer to download music 
database updates, for instance information provided by a third-party database service. 
This information may be available on magnetic disk, optical disk, magnetic tape, or 
may be accessed through an on-line service. This information may typically contain 
an identification portion identifying a particular musical selection in a manner 
compatible with program material recognizer 106, and title and artist information of 
the sort described in connection with figures 3 and 4 above. In a preferred 
embodiment, an existing database is merely updated by inputting new or changed 
information, but an entirely new database of information could also be downloaded in 
accordance with the present invention. 
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Modify menu 912 permits the programmer to change information that is ~ 
currently in the music database. For instance, if there is a constraint on the amount of 
mformation that may be stored in transmitting system 100. modify menu 912 permits a 
programmer to delete information for musical selections for which such information is 
no longer required. For example, if a radio station changes the format of the music 
that .t plays from classical to jazz, it may not be sensible to maintain classical 
mformation in the database. Programmers with greater constraints on storagespace 
may even delete taformaHon on songs mat are "stale" and will only be played rarely 
if at all, in the future. Conventional techniques are used in modify menu 912 to allow 
a programmer to search for and select particular items for deletion 

Modify menu 912 also permits the programmer to add localized information to 
the database. Such information may include, for instance, the date, time and piace of 
an upcoming locaJ performance of a particular musical selection, or may be used to 
add mf ormation for selections that are not included in the general database 
downloaded using update menu 911. Conventional techniques a« used to permit the 
programmer to customize any of the receiver screen, , s ., those displayed jn 
and 4. to provide such localized information. In some circumstances, it may be 
desired to limit the ability of .oca! stations to modify information for a particular 
se.ect.on. and conventional bit-switch techniques may be used to allow or deny such 
modifications. U .oca. modifications are desired, these may suppiementor replace the 
mformation downloaded using update menu 911. In cases where a programmer 
w,shes to add information for a programming selection not included in the genera, 
database downloaded using update menu 911, the modify menu 912 a.so permits the 
programmer to record and stem a "footprint" of the new programming selection so 
that .t may be recognized by program material recognizer 106 

Print menu 913 permits the programmer to print various reports regarding the 
mformation that has previously been stored using update menu 911 and modify menu 

If the programmer selects the advertising database menu 902, the programmer 
may perform a number of operations relating to data that wil, be transmitted along 
wtth advertising program material. Update menu 921 provides functions similar to 
update menu 911 of music database 901. Update menu 921 may be used, for example 
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to load an advertising database with information that is to be transmitted along with 
particular commercial announcements. Modify menu 922 provides capabilities for 
adding, deleting and changing advertising information. In addition to the functions 
discussed in connection with the modify menu 912 of music database menu 901, 
modify menu 922 also permits the programmer to schedule dates for a particular 
advertisement to begin and end, so that the associated data may be added and deleted 
from a database of active advertisements as needed. 

Link menu 923 provides the programmer with both internal and external 
linking capabilities. Exemplary of internal linking is a facility to permit advertising 
information to selectively be broadcast during particular program selections. For 
instance, if an advertiser is sponsoring a local performance by a musician, any 
program material selections by that musician might have associated with them 
messages from that advertiser. Exemplary of external linking is a facility to permit a 
conventional "traffic" software package that keeps track of advertisement schedules, 
rotations, and changes, to interface with the advertising database. As an example of 
the use of such external linking, when a traffic director deletes a completed advertising 
campaign, all of the information that was stored in the advertising database for that 
campaign will automatically be deleted. 

Print menu 924 generates and prints reports concerning the advertising 
database as desired by the programmer. For instance, the programmer may request a 
report of all entries corresponding to advertisers having ad information that is to be 
transmitted during news broadcasts on the main {i.e., audio) channel. 

If the programmer selects the fallback database menu 903, various operations 
may be performed on information that is to be transmitted when program material 
other than music or advertising is being transmitted or when the program material 
being transmitted is not recognized by program material recognizer 106. For example, 
one fallback choice would be transmitting the station's call sign, location, and logo, or 
the current time. Another might be a rotating set of messages regarding upcoming 
programs. As a further example of use of the fallback database, if program source 
detector 108 described in connection with figure 1 determines that a "sports 
microphone" is the currently selected device, current sports standings or statistics 
stored in the fallback database may be transmitted for display on a user's receiver 
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display panel 300. Update n,enu 931 penniB the p rogranun<!r to downJoad new - 
nation for this database in a manner simiiar to that described in connection with 
update menus 9,1 and 921. Modify M 932 permits the programmer to ma ke 
further additions, changes, or deletions to mis database, and is similar in operation to 
■ -^descr ib e di nco ra ^on^mo^menus91 2 and9 2 2 Print™ 
a. ows the programmer to generate and print reports concerning the contents of the 
fallback database, and is similar to the print menus 913 and 924 previously described 

^^■™^«ts m eomerdatabasesmenu904,variousoperaHons ' 
may be performed concerning any other databases supported by the transmitting 
systemlOO. One examp.e of such other databases* a schedufe for upcoming 

uansnuas.on o, astroiogical information at preset times regard.ess of what program 
ma.er.al - ; bemg transmitted. Vet a third examp.e of a database accessiMe LZ the 
other databases menu 904 is information for an automated interactive Hstener caL 

facstmde pnntouts o, formation corresponding to recent* transmitted program 
matenal. This iast database might provide listeners not having receivers with 
associated data capabHity, , g ., receiver 200. with a mechanism to obtain similar 
information about program material selections. 

In an alternative embodiment tile system fflustrated in figures 1 and 2 may also 
be used to provide personal messages to users. A personal identification code mlyt 
^"^^^ormomeravai.ab.en^w,^^^^ 
Th^denW.cationcode maybe entered by theuser or may be predeternled. f7r 
instance by using a serial number for receiving sysfcm 200 as the identification code 
A radio station operating the transmission system 100 may include in the associated' 

dedtcation or a promotional prize announcement) to a listener using known 
mformation as to the personal identification code stored in that Iistener . s ^ 
system 00. User interface apparatus 20, performs a simple check to see whether such 

where suchamatch is detected. One apphcationofsuch a faculty is to aUowLeners 
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calling the radio station to request personal dedications to their loved ones who may 
be listening at another location. In another application, stations themselves can offer 
promotional prizes through electronic coupons to only those listeners who have pre- 
registered their identification codes and are listening when it is announced that a 
5 listener's prize coupon is available for recording on a data card. 

In a second alternate embodiment, an associated data capability may be added 
to video programming material. For example, a menu screen might appear as an inset 
to a television picture, and the user might be given a choice to receive data concerning 
the soundtrack of a motion picture that is currently being viewed. Similarly, a 
10 conventional pointing device, or "mouse" might be available for the user to select 
portions of a video picture for which the user might desire additional information. 
Thus, if a fashion model is displaying clothes, jewelry and a particular hairstyle, the 
user might position the cursor on a piece of jewelry and then click the pointing device 
to obtain a description of the jewelry and information on how to order it. 
15 In yet another alternate embodiment, the data associated with the 

programming could be data corresponding to a software computer program. For 
instance, a television or radio station could transmit an entire software program to the 
user during a particular segment of audio/ video programming. That software may or 
may not be directly associated with the audio/ video programming being sent, but 
20 would typically be of interest to one interested in that audio/ video programming. As 
one specific example, a station might transmit, along with a children's cartoon, game 
software for a home entertainment computer including the same characters as in the 
cartoon. The software may be transmitted gradually throughout the audio/ video 
program, or even during commercial breaks, to give the user an incentive not to 
25 change stations during the data transmission. In another aspect of this embodiment, 
stations may transmit software in small portions throughout the broadcast day, either 
to individual groups or to all listeners/ viewers, thus providing a further incentive for 
such listeners/ viewers to stay tuned to the station. This software downloading 
capability could also be employed to provide updated system software for use directly 
30 by receiver 200, or could alternatively be employed to download software completely 
unrelated to the audio/ video program material being transmitted by the station. 

20 
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In yet another aiternate embodiment, information such as a winning lottery- 
nun^ may be transmitted, either along with audio/ video ^ * „, 
the lottery chawing or at o«er nmes. A simpie memory contignranon inL user t 
recetver could store such information, either for iater manua. review by the user or for 

Referrmg now to figure 10, there is shown a receiver 1000 capable of operadne ' 

smgle mode in which program materia, and associated data are always received and 
processed, receiver 1000 ahows user seiection of various modes of operauon By 
appropriate seiecdon o, a menu entry using user interface 10 0Z a user may se.ec, one 
of severai modes of operation. In the exampie illustrated in figure 10 seven mod 

assoctated data. A "Sonnd On,y~ mode ignores the associated data and mL 
recewer ,000 operate as a conventional audi«,nly radio receiver. A "Data Only- 
mode mutes audio output from receiver 1000 so that it functions solely as a data 

daure H T ^ - - -*» «P«t while maintailg ' 

da. recepnon. but reactivates audio output upon receipt of predetermined assocL 
data from a transmitdng stenon . For ^ ^ ^ ^ ^ 

J en. .stn station activate mod, it wulmuteaudioundl sue hmJIs itJI ^ 

reacdvate audio outputfor the duradon of the emergency message 

data ^ T7 ^ ^ ^ "fining 

da. recepuon. but perm,. lis tener selection of the types of da. that wiU re su,t iT 

W ^ - submenu listing "Weather - 

Trafhc. Pmancia,, -Sports," and "Mews HeadUnes, user L y ^ _ 

-eofmesecategorfes. Before transmimn g program material in any ofthes 
embod.ments.da.correspondingtoeachofm^ea.egoriesis.ansmitted 
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addition to, or instead of, the program material. In this embodiment receiver 1000 
stores and/ or displays, at the user's selection, data received in each of the selected 
categories. In still another embodiment, data and/ or program material are 
categorized by their importance, e.g., "5-star" (most important") to "1-star" (only 
moderately important. In this embodiment, the user selects a level of priority for 
which reactivation of audio output or storage of data is desired. For example, if the 
user selects "3-star," then any program material having an importance of "3-star" or 
higher will be provided as audio output, or alternatively all data of "3-star" or higher 
priority will be displayed and/ or stored. Thus, the user is provided with a great deal 
of flexibility in determining the type and amount of information to be provided by 
receiver 1000. 

A "Half-Sleep" mode causes the receiver 1000 to continue to receive and store 
data as in "Data Only" mode, but such data are not displayed. This mode may be 
selected when power consumption is a critical issue. 

A "Game" mode is similar to the "Half-Sleep" mode, except that the only data 
stored is transmitted game data for use as described below in connection with figure 
11. 

Referring still to figure 10, user interface 1002 is coupled to data decoder 1004 
so that the menu selections made via user interface 1002 may control the operation of 
data decoder 1004. Depending on the mode selected by the user, data decoder 1004 
will either be inactive or will filter incoming data for the types of data described in 
connection with each of the modes discussed above. Receiver power controller 1006, 
coupled to data decoder 1004, receives control signals from data decoder 1004 and 
controls audio, data, and display circuitry of receiver 1000 in the manner discussed 
above for each of the selected modes. For example, if the user has selected the "Station 
Activate" mode of operation, data decoder 1004 examines incoming data for a 
predetermined data set corresponding to a transmitting station desiring to activate 
receivers, e.g., 1000, that are in this mode. When such a data set is decoded, data 
decoder 1004 sends a signal to receiver power controller 1006, and receiver power 
controller 1006 in turn activates the audio output from receiver 1000. 
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In a preferred embodiment, user interface 1002 is implemented by user interTace 
„ 20* of f igure Z and data decoder ,004 and rece.ver power control^ 
are unpkmented by microprocessor 204 of figure 2. 

Refe f ,SnOWto «^"-*-isshownarece i vern00tna ti nc 1 „desa g a m e 
■ Piaym g mode processing transmitted game-pfeying data, m accordance ^ " 
present ,„ vention. Data ^ djscuss£d fa connectjon e 

-nclude da. for playing various types of games. As an examp,. a .ranlmmn^Ln 
may transm, data represent bingo cards and numbers, and data for card g ZT 
such as poker, blackjack, and the like. As an incentive for W • , 

receiver 1100 is timed m to a particular station long enoujjh to 
rece.ve w.nnmg data, a coupon may be generated, either electronically or in h^d 
--^---^^P.zes.dfscountsonm^^j^^ 

Specially, receiver 1100 includes a game data decoder 1104 that fflters 
mcommg data searching for game-related data. Such data are 

and stored in game data storage 1106, all under the control of earn, H * 

Tina Tf » control ot game data processor 

1108. If game data processor 1108 determines that winning data are stored ■ 

data storage 1106, game da. processor 1108 directs counon " 

tL , directs coupon generator 1110 to issue a 

coupon that the user may redeem for a priie. User interface H02 allows me ZZ 
mterac, with the game data, if desired, informs the user of the game result aT , 

In one embodiment, a transmitting station transmits data represen tative of 
^^^^Durmgmeday.thes.tionti^ts^^ 
of bmgo numbers. Both the card data and the number data are stored inT T 

the begmmng of the day, using user interface 1102. 

In still anotherembodiment. the user or me transmitting station selects a 
"-^Byusermterfaceseiectiono^^^; ^ 
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transmitting station periodically transmits data representative of dealt cards, which 
the user of receiver 1100 either accepts for storage in game data storage 1106 via user 
interface 1102 or ignores. If the user selects a set of cards that represents a winning 
hand in the selected game, as determined by game data processor 1108, then game 
5 data processor 1108 directs coupon generator 1110 to generate a prize coupon. It 
should be recognized that numerous other games, such as roulette and slot machine, 
may be implemented in this manner. 

In a preferred embodiment, game data decoder 1104 and game data processor 
1108 are implemented by microprocessor 204 of figure 2, game data storage is 
10 implemented by data memory 205 of figure 2, user interface 1102 is implemented by 
user interface apparatus 206 of figure 2, and coupon generator 1110 is implemented by 
microprocessor 204 and either data card recorder 207 or user interface apparatus 206 
of figure 2, as described in greater detail below in connection with figure 13. 

Referring now to figure 12, there is shown a receiver 1200 configured to control 
15 external equipment 1208 based on transmitted data, in accordance with the present 
invention. In one embodiment, receiver 1200 includes a data decoder 1204 that 
examines a received stream of data searching for a predetermined type of data. One 
such type of data corresponds to the acoustic properties of the program material being 
broadcast, such that lights, bells, chimes, and other annunciators may be activated in 
20 synchronism with the program material. A simple example is one in which data 

corresponding to the tempo and volume of the program material is transmitted, such 
that by use of external equipment interface 1206, external equipment 1208 comprising 
decorative lights may be energized in a manner corresponding with the program 
material. In this example, for instance, the lights of a Christmas tree could be 
25 controlled in correspondence with transmitted Christmas music program material. 

Similarly, specialty dance floor lighting and even "smoke" machines may be triggered 
by such data in correspondence with transmitted dance music program material. In 
yet another example, a "bouncing ball" display with or without displayed lyrics can be 
made to move along with the lyrics of transmitted vocal program material. In still 
30 another example, data to drive a conventional electronically-actuated piano or other 
instrument is transmitted along with program material, so that the listener may hear a 
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"live" piano performance with background music or vocals from the audio outpuf of 
receiver 1200. y 

In a different embodiment, receiver 1200 is installed in an automobile Data 
decoder 1204 is configured to examine received data for a unique data set 

automobde m which i, is instaHed. In this embodiment, if the automoMe in which 
receiver 1200 is instaUed is ever sto,en, the owner may request a transmitting station to 
broadcast the unique dafa set. Upon decoding the unique data set, data decoder 12 M 

rjeTrr to r ipmeni interface 1206 ,o ~** — - ™. s U c h 

as the ughts, horn, electric door locks, and igmHon of the automobile, in an 
appropriate manner, in one variation of this embodiment, receipt o, the unique data 

the doors loclang, and the ignition being disabled. 

Referring now to figure 13, there is shown a receiver 1300 that produces a 
scannable bar code 1321 based on transmitted data, in accordance with the present 
mventton As mentioned above, it is desirahle in a varie* of applications to produce 

oupons dtae the user may redeem at vendor locations for p rizes . discoun(s , ^ ^ 
benehts. One way to produce such coupons is through use of a data card recorder Z 
asd^dmconnectionwithfigurez Another way to pmduc* electronic coupons ' 
■s to d,s P ,ay on user mterface !302 a bar code 1321 that may be scanned usin K 
conventional bar code reader apparatus. 

In one embodiment, a data decoder 1304 examines received data searching for a 

transnuttmg station broadcasts program materia, from a particular compl disc L 
stahon may also broadcast data representing an electron, coupon providing a 
d„ or purchasing that disc from a particular vendor. When such data are 
decoded by data decoder 1304, data decoder 1304 directs coupon generator 1310 to 
generate a corresponding Oectronic coupon. In the embodiment iHustrated infigum 
13, coupon generator causes user interface 1302 to disp.ay a coupon 1320 inciudT a 
conven or* bar code 1321 and a text message 1322 User mterface 1302 pJl^ 
user wtth option of dispUying the coupon and saving the coupon. AlL, . Z 

se.ecnonforerasingthecouponisprovided.sothatthevendorcanerasethcouZ 
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after it has been scanned. In a preferred embodiment user interface 1302 provides a 
liquid-crystal display on which coupon 1320 may be shown and which is of sufficient 
quality and contrast to permit bar code scanning. In operation, the vendor may scan 
not only the bar code 1321 provided by user interface 1302, but may also scan or 
otherwise record information identifying receiver 1300. Such information may be 
obtained by presentation of another bar code, carrying the serial number of receiver 
1300, on user interface 1302, or may be obtained by a conventional printed bar code or 
serial number on the back or bottom of receiver 1300. By collecting coupon and 
receiver information at the same time, the vendor or third parties may compile 
customer profile and demographic information that may be useful for marketing or 
other commercial purposes. 

Referring now to figure 14, there is shown a receiver 1400 that includes multiple 
tuners for selectively receiving more than one channel of program material and 
transmitted data, in accordance with the present invention. In some situations, users 
may prefer the program material of one station and the data of another station. 
Therefore, rather than requiring the user to switch between such stations, receiver 
1400 includes a sound tuner 1404 and a data tuner 1406 that permit receiver 1400 to 
provide audio program material from a first station and data from a second station. 
User interface 1302 permits a user to select whether sound and data are to be received 
from a single station or from separate stations. In one variation of this embodiment, 
sound tuner 104 is used for both audio and data in this mode. In another variation, 
sound tuner 104 and data tuner 1406 are merely tuned to the same frequency in this 
mode. Conventional user interface techniques permit the user to single-station or 
dual-station mode, and to enter the desired frequencies. Thus, if a user prefers the 
music programming of a first station, but wishes to receive electronic coupons from a 
second station as discussed in connection with figure 13, receiver 14 permits such 
operation. 

Referring now to figure 15, there is shown a system including a receiver 1500 
and a connected computer 1510 that is to be controlled responsive to transmitted data, 
in accordance with the present invention. Connectors 1502 and 1512 electrically 
connect computer 1510 and receiver 1500. It should be recognized that other means of 
coupling computer 1510 and receiver 1500, such as an infrared or other wireless link, 
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could also b* used. Connected in this manner, computer 15 ,0 can dispiay and process 
data received by receiver 1500. For example, receiver ,500 and computer 1510 may be 

™ n ^ * M *"* as data by 

™^flasheson th es C reeno f comp„ t erl510.„receiverl500orcom P u te r 
> ,5,0 » emupped with a modem, the user may enter transactions with a remote site 
based on Reived data. For example, * received data provides the name of a compact 
drsc on wluch the current program materia! is found, computer 1510 may be 
configured «o automatically dial to a « .ocadon fo pUce an order for that 
compact disc, which can then be sent to the user by mail 

In an alternate embodiment the data received by receiver 1500 may be used 
dtrecdy by computer 1510. For example, the data may represent game data for use bv 
computer 1510, computer programs for use by computer 1510 or L customed 
screen saver data for display by computer 15,0 during periods mat computer ,510 is 
no prov,ded with user input. Such screen saver information may dynamically move 
onthe d,splay of computer ,5,0 with the prog™ „ ^ ^ by ^ 

In still another embodiment receiver ,500 may be configured in a foldable 
form to allow ease of portability and use while still providing a form factor 
compare for connection with computer ,5,0. „ shouId ta racognized ^ 
onveruent form factors and configurations of receiver ,500 and computer ,5,0 may 
be used, as may be desirable for any particular application. 

Referring now to figure ,6. mere is shown a receiver 1600 connected to a remot 

des.rableforauserofareceivercapableofreceivmgandstormgp^^l 
to _e w,m such a remote POS device. For example, i, may 1 desirable £ 
a user to have the capabUity for eiectromcally .deeming coupons of the sort ^d 
above even u fhe user is remotely .ocafed fmm thees.blishment providing sucT 
coupon redemption. <n such a situation, if receiver ,600 includes conventional 
mterface chcuifry, such as a modem for a telephone data link or an ethemet 
connection for a local- or wide- area nefworK data Unlc. a user may download such a 

apphcatio, the user may be provide with incentives ( , g , coupons) to download other 
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information that may be stored in a memory of receiver 1600 using conventional 
techniques and apparatus. For example, market research reasons may call for 
information concerning the stations from which coupons were obtained, the types of 
information stored by the user, and the like to be provided to POS terminal 1610, As 
discussed above, in some embodiments each receiver 1600 is provided with a 
corresponding unique identifier, so through use of such a data link 1602, a POS 
terminal 1610 may accumulate information specific to a particular listener including 
the user's listening behavior (e.g., tune-in and tune-out times, number of stations 
tuned, program identity at time of time in or tune out) and the user's data viewing and 
recording behavior (e.g., how often data are recorded, stations from which data are 
recorded, programs from which data are recorded, data recording times, which data 
screens are viewed but not recorded). It should be recognized that the 
implementation of such enhancements in the apparatus described herein, e.g., receiver 
200, to result in such a receiver, e.g., 1600, is straightforward and well known. It 
should also be recognized that any of the various common data links, such as 
telephone modem links, local area network or wide area network links, or the like, 
may be readily applied to implement data link 1602. 

Referring now to figure 17, there is shown an embodiment having a receiver 
module 1705 including a connector 1715, as well as four liquid crystal displays of 
various sizes 1701-1704, each having a connector 1711-1714. When receiver module 
1705 is coupled to any of the displays, e.g., 1701, the resulting combination provides 
the functionality of receiver 200 described above. By providing a display, e.g., 1701 
that is detachable from the remainder of the receiver electronics (receiver module 
1705), a receiver module storing the user's pre-set stations, coupon information, and 
other data may readily be moved, for example, from a home location to automobile 
location to a portable device carried on the user's person. In a preferred embodiment, 
receiver module 1705 uses conventional techniques to automatically configure the 
signals it produces for driving a connected display in a manner most compatible with 
the size, configuration, and other characteristics of such display. For instance, when 
receiver module 1705 is connected to a large display, e.g., 1705, menu button areas 
such as 301-304 illustrated in figure 3 may be provided. On a smaller display, e.g., 
1701, only the text corresponding to those buttons may be shown. By providing a user 
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with a portable receiver module 1705 that may be moved from place to place with the 
user, the user may collect more desired data in one place than otherwise would be 
posstble. In addition, more complete information about the user may be collected in 
the manner discussed in connection, for instance, with Figure 16. 

v Referring now fo figure 18, there is shown a cutaway edge view of a portion 
of a receiver 1820. Receiver 1820 includes a liquid crystal unit, or layer. ,801 for 
providing disp.ay of information as discussed herein. Underneath layer ,801 receiver 
1820 further includes a solar panel unit, or layer, ,802 Solar pane, laver ,802 includes 
a conventional solar panel array that is used in a conventional manner to power 
receiver 1820 and to recharge batteries for receiver 1820. In typical usage, most of the 
dtsplay provided by liquid crys*. .ayer 1801 remains clear rather than opaque most o, 
the time. Thus, virtually all of any incident light 1810 faffing upon liquid crystal Iaver 
1801 also reaches solar panel layer 1802. By integrating a conventional solar panel 
layer 1802 with a conventional liquid crystal layer 1801, receiver 1820 can be made 
Physically smaller thart if a solar panel unit and a liquid crystal display were disposed 
adjacent to one another. 

In the embodiment illustrated in figure 18, a thin film transistor layer ,803 fa 
deposed immediately below solar panel layer 1803. The remainder of the electronics 
comprising receiver 1820, including LSI layer 1804 and battery layer 1805. are disposed 
substantially underneath the thin film transistor layer 1803. It should be recognized 
that variations in the arrangement of these portions of receiver 1820 may readily be 
made while still obtauung the benefits of integrating a panel rt , , 
dtsplay. As an exampie, the thin film transistor layer 1803, as well as the LSI laver 
1804 and battery layer 1805 may be located remotely from solar pane, unit 1803 and 
liquid crystal layer 1801. 

Alternatively, solar panel unit 1803 may be fabricated directly on one of the 
components of receiver 1820. for instance LSI layer 1804. Specificaily, solar pane, unit 
1803 may be bonded ,o LSI layer ,804 or may even be constructed from the same 
substrate as used in LSI .ayer 1804, depending on requirements of maximum desired 
size and weight of receiver 1820. 

I. should be recognized that the readability of the display provided by liquid 
crystal layer 1801 may be affected by thecolor o, solar panel unit 1803. Accordtagly, 



WO 97/42724 PCT/US97/07485 

liquid crystal layer 1801 and solar panel unit 1803 should be selected in a manner that 
provides reasonable contrast for typical viewing conditions. 

Referring now to figure 19, there is shown a receiver 1900 in accordance with 
the present invention. Receiver 1900 includes a tuner A 1904 and a tuner B 1906, each 
of which can be independently tuned to different frequencies. In normal operation, 
both tuner A 1904 and tuner B 1906 may be tuned to the same station, and operation as 
discussed above will be achieved. Typically, tuner A 1904 is coupled to audio circuit 
1905 for audio reproduction of received program material, and tuner B 1906 is coupled 
to data decoder circuit 1907 for reception and processing of transmitted data. In 
certain applications where tuners 1904 and 1906 are tuned to different frequencies, it 
may be desirable to obtain data from the frequency to which tuner A 1904 is set, or to 
receive audio programming from the station to which tuner B 1906 is set, and receiver 
1900 is configured to provide such operation, as indicated by the dashed lines 
connecting tuners 1904 and 1906 with data decoder 1907 and audio circuit 1905, 
respectively. 

In another mode of operation, tuner A 1906 is used to provide information to 
receiver 1900 that is employed to change the tuning of tuner B 1904 as desired by the 
user. The other components of receiver 1900 making this possible are tuning processor 
1910 with tuning memory 1911, and user interface 1902. 

Specifically, in one particular mode of operation of receiver 1900, part of the 
data stream received by tuner B 1906 includes information on the types of programs 
being transmitted not only by the station to which tuner B 1906 is currently tuned, but 
by all other stations within the listening area as well. For instance, all of the broadcast 
stations in a particular geographic area might agree to share information on what they 
are broadcasting, and to transmit this information for all such stations in the data 
stream transmitted by each such station. As shown in figure 19, the data are applied 
from tuner B 1906 to tuning processor 1910 and may be displayed for the user's 
consideration by user interface 1902. If the user selects a particular type of program 
material different than that being broadcast by the currently selected station, a signal 
indicating the user's selection is generated by user interface 1902 to processor 1910, 
which in turn generates a control signal that is applied to tuner A 1404 instructing it to 
tune to the appropriate frequency. Typically, tuner B 1906 is directed to tune to the 
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new frequency, but some applications ^ not caU for ^ 

and sound programming are always obtained from the same frequency separate 
tuners are not required for sound and data, and receiver ,900 could be indented 
5 using a single tuner for both sound and data. 

In many environments, it is doubtful mat broadcast stations would agree to 
share their programming data with compete .oca, station, In these environments 
eac„s*hon may fransmh on* a description of the type of program material thati^' 
cu^endyfransmitrmg. When this is the case, tuning processor 1910 instructs tuner B 
10 1906 to scan the entire broadcast band for data transmissions indicating what type of 
P^amma^isbeing™^^^^^ * ^ 

that th program materia, description and the frequency for each such station is 
stored m tunmg memory 1911. I„en, as in the previous mode, this information is 
1? presented to the user via user interface 1902. 

In sHU another environment a single station in the area may be designated as 

broadcast on a,, other stations, in this environment tuner B 1906 tune* to that Ltfon 

broadcast this information or by user command, and then provides the 
programming information to tuning memory 1911 and user interface 1902 as described 



It should be noted mat the description of programming provided by a station 
can-eithergeneml.edore.freme.ydeteUed. For instance. inone env^ 

sports programs may simply describe its programming as sports or may idendfv the 

If more than one station in a broadcast area is transmitting a parucuJar category 
of program material, such as -news-, when the user se,ects that category tuning 
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processor 1910 may be configured either to select one of the stations automatically or 

to provide the user with a choice via user interface 1902. For mobile applications, 

automatic selection based on signal strength may be appropriate, using conventional 

circuitry for signal strength determination. 

In another embodiment suited for mobile applications, receiver 1900 may be 

configured to scan, using tuner B 1906, for other stations broadcasting the same type of 

program material if the signal strength of the currently tuned station falls below a 

minimum threshold. For example, if someone driving in an automobile is listening to 

an opera program oh a public radio station and begins to get too far from that station 

to receive a clear signal, tuner B 1906 can identify other stations, e*g., from nearby 

cities, that may be transmitting the same program, as indicated by the received data 

from that station. In one implementation, the user need merely select the "opera" 

choice from user interface 1902 and the opera station with the strongest signal is 

chosen automatically. In another implementation, if the currently tuned station is 

broadcasting opera, when that signal becomes weak selection of a stronger opera 

station is made without any user intervention at all. 

Furthermore, there may be environments where the user wishes to receive 

certain types of data that correspond to the audio programming on a particular 

channel. For example, the user may seek a station that is broadcasting both an audio 

report of traffic conditions and data providing a textual report of those conditions. If 

information about both audio programming and data programming are transmitted 

by broadcasting stations, receiver 1900 may be configured to allow a user to request 

such stations where both audio and data programming relate to a particular topic, 

such as traffic conditions. As discussed above, additional parameters such a signal 

strength may also be used to prioritize or select among multiple stations that may 

meet the user's criteria. Certain users may not even be interested, at any given time, in 

the audio programming of a station, but may be solely interested in the data being 

broadcast by that station. In such event, receiver 1900 may be configured to allow a 

user to request data tuner 1406 to be tuned to a station broadcasting a particular type 

of data, without regard to the programming being received by tuner A 1904. 

When the user is interested in selecting stations based on the type of data being 

broadcast, there may be instances where the user seeks multiple types of information 
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such as traffic, sports, and weather. To facilitate such operation, receiver 1900 is ~ 
coniigurabie to provide user interface selection of such mmfip.e categories and to seek 
a station that is broadcasting all of the desired types of data. 

If multiple such stations are found, they may be prioritized based on signal 
■ strength as described above, or based on other parameters. For exam P ,e, the stations 
may broadcast data indicating how often they update or re-send certain types of data 
such as sports scores and traffic conditions, and receiver 1900 may select among ' 
stations based on the one that provides the most frequent updates. Alternatively 
Uiner B 1906 may. through review of the date received from any particular sta Hon 
keep track itself of how often date are changed for any particular category and thereby 
derive the same information. y 

"^--^^-tedmuldpkdaterypes^tnosing.estedoniafoundthatis 
broadcast all such data types, receiver 1900 is configurable to selectively tune to 
stations broadcasting ones of those date types in order to collect aU of the desired 
typesofdata. Receiver 1900 is further configurable to perform this selective tuning in 
a manner that maximizes the currency and reWeval speed for obtaining al, of the date 
requested by the use, For example, i, the user requests sports, weather, and traffic 
date types, and if station A broadcasts sports and traffic, station B broadcasts weather 
updated every hour and station C broadcasts weather updated every minute, receiver 
1900 selects date from stetions A and C to satisfy the user's date ^quests 

Furthermore, if stetions A, B, and C transmit data sufficent to determine when 
each such station will next broadcast data of a particular type, receiver ,900 is 
configurable to determine an order of reception o, such date tha, will minimize the 
ume the a user must wait to obtain the desired information. For example, station A 
may transmit, every 10 seconds, data indicating that Station A re^nds all sports 
mformation every minute at 0 seconds after the minute and re-sends traffic 
mformation every mtaute a. ,5 seconds after the minute. Station B may transmit data 

.ndtcating that it re-sends Weather data every 15 second, ^ = ansnutdate 

aca every to seconds starting at 5 seconds after 

every minute, even though such data are only updated (i.e.. repl aced with more 
current information,. Station C may transmit date indicating tha, it sends weather 
dataonlyeveryminuteatOsecondsafterfteminute. If a user requestfor sports 
weather, and traffic date is entered into at 55 seconds after a minute, receiver 1900 
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may select stations A and B for obtaining the requested information. Assuming the 
transmission time for each type of data is not significant, ail of the user's information 
will be obtained from stations A and B by receiver 1900 by 15 seconds after the minute 
by tuner B 1906 being set to station A by 0 seconds after the minute, station B by 5 
seconds after the minute, and station A again by 15 seconds after the minute. In 
contrast, use of stations A and C would require over one minute for the requested data 
to be acquired, as two portions of the information of interest to the user are broadcast 
by stations A and C at exactly the same time, and are only sent once per minute. 
Configured for operation in this manner, receiver 1900 selects which stations to use, 
and the order in which to tune to those stations, in a manner that minimizes the 
amount of time that the user needs to wait for the requested data. By decreasing 
response time in this manner, receiver 1900 is expected to increase user satisfaction 
with the data capabilities discussed herein. 

In still another environment of operation, radio stations may designate a certain 
number of "frequent listener" points, similar to airlines' frequent flier points, for each 
broadcast program or for any duration of listening. In this environment, receiver 1900 
receives data indicating the appropriate number of frequent listener points and stores 
that information in memory in a manner that can later be accumulated and remitted, 
for instance using a portable memory card. Related techniques to ensure that the 
program material is actually being listened to by the user may be used, for instance 
requiring the user to press a certain button or store certain data at a time announced 
on the main (audio) program channel. In still another variation, receiver 1900 when 
installed in an automobile may be coupled to the odometer of the automobile, and the 
miles driven while listening to the station may be accumulated as the measure of 
points. In any event, different stations may allocate different points at different times 
or for different programs, and one of the parameters that receiver 1900 may use to 
select among a plurality of stations that are broadcasting a selected type of program 
(or data) may be the value of points to be accrued by selecting a particular station. 
Thus, in addition to selecting a station based on signal strength or data re-send or 
update rate, receiver 1900 is also configurable to select a station based on such other 
criteria. 
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Numerous other variations of these embodiments will be apparent for anv ^ 
particular environment of use. 

From the above description, it will be apparent that the invention disclosed 
herein provides a nove! and advantageous broadcast dab, system with multip.e tuner 
receiver. The foregoing discussion discloses and describes merelv exem pl arv methods 
and embodiments of the present invention. As will be understood bv those familiar 
wtth the art, the invention may be embodied in other specific forms without departs 
from the spirit or essenna. characteristics thereof. According, the disclosure of the 
present invention is intended to be iUustradve. but not limiting, of the scope of the 
invention, which is set forth in the following claims. 
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1. A system for transmitting and receiving program material and data 
corresponding to the program material, comprising: 
5 a transmitter subsystem, including 

(i) a transmitter unit; 

(ii) program sources providing to the transmitter unit the program 
material, for transmission thereof; 

(iii) a data stream generator providing to the transmitter unit the data 
10 corresponding to the program material, for transmission thereof; 

a receiver subsystem, including 

(i) a first tuner detecting the program material; 

(ii) a second tuner detecting the data stream; and 

(ii) a processor configured to change an operating frequency of one of 
15 said first tuner and said second tuner in response to the data stream. 

2. A receiver for the reception of program material and associated data, 
comprising: 

a first tuner configured to detect the program material; 
20 a second tuner configured to detect the data stream; 

a user interface operatively coupled to one of the first tuner and second tuner 
providing user selection of an item from a menu of data options corresponding to one 
of the program material and associated data; and 

a processor configured to change an operating frequency of one of the first 
25 tuner and second tuner in response to the item. 

3. A receiver for the reception of program material and associated data, 
comprising: 

a first tuner unit configured to detect the program material; 
30 a second tuner unit for detect the data stream; 
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a user interface operative* coupled to the second tuner unit providing user" 
selection of an item from a menu of date options corresponding to the received data; 



a processor coupled to the user interface and the first tuner unit, the processor 
configured to change an operating frequency of the first tuner unit in response to user 
selection of the item. 



10 



15 



0 



4. A receiver for the reception of program material and associated data, 
comprising: 

a first tuner unit configured to detect the program material; 

a second tuner unit configured to detect a data stream corresponding to the 
associated data, the second tuner unit also configured to scan a predetermined band of 
frequencies for additional data streams; 

a user interface operatively coupled to the second tuner unit providing user 
selection of an item from a menu of data options corresponding to said data stream 
and said additional data streams; and 

a processor coupled to the user interface and the first tuner unit, tire processor 
configured to change an operating frequency of the firs, tuner uni, in response to user 
selection of the item. 



5. A receiver for the reception of program material and associated data 
comprising: 

a first tuner unit configured to detect the program material; 

a second tuner unit configured to detect * H=>f, 

gurea to detect a data stream corresponding to the 

assorted data, the second tuner unit also configured to scan a predetermined band of 
frequencies for additional data streams; and 

a processor coupled to the first tuner uni, and the second timer unit, the 
processor configured «o change an operating frequency of the first timer unit in 
response to a characteristic of the associated data. 
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6. A receiver as in claim 5, wherein the characteristic includes correspondence 
of program-identifying data from a first station with program-identifying data from a 
second station. 

7. A receiver as in claim 6, wherein the characteristic includes signal strength 
from the first station not exceeding a predetermined threshold and signal strength 
from the second station exceeding the predetermined threshold. 

8. A receiver as in claim 5, further including a user interface operatively 
coupled to the processor, the user interface displaying available program type choices, 
an operating frequency of the first tuner being determined in response to user 
selection of one of the available program type choices. 

9. A method of transmitting and receiving program material and data 
corresponding to the program material, comprising: 

transmitting said data, said data corresponding to program material being 
broadcast by a plurality of stations; 
receiving said data; 
processing said data; and 

selecting a frequency for reception of said program material in response to said 
processing. 

10. A method as in claim 9, wherein said processing includes displaying 
information corresponding to program types on a user interface. 

11. A method as in claim 9, wherein said processing includes determining 
which of a plurality of stations corresponding to a predetermined program type has a 
particular characteristic. 

12. A method as in claim 11, wherein the particular characteristic is signal 
strength exceeding a threshold level. 
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